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FINAL TRCHNIZAL REPORT

STUDIE> OF ALR-BORNE OMGANIsMS Kb [XIEVED BY LARGE ALRCRAFT
1 Feb. 1967--31 July 1969
AF =AFOSR=1240-67

Commcneing in February 1967, a two-and-a-half year grant from the Alr
Force Off{ice of Scientific Research made possible continuation of the

project entitled, "Studies of Alr~-bome Organiams Retrieved by lL.arge Alrcraft."
The main objective was to operate a trapping program, utilizing an alr
planktc retriever (see Fig. l: exterior view--intske-exhaust ducts; Fig. 2:
interlior view-~chamber and storage box) and other special collecting devices
installed in a W=2 aircraft of the Pacific Miasile Range Facllity, based

at Pt. Mugu. rCalifornia, Sor the purpose of collecting all types of air-
borne organisms and particles in the Pacific area. The Museum'sa primary
interest was trapping alr-borne arthropods to further test the theory ol
natural air dispersal of arthropods to oceanic 1slands, a program which the
Department of Entomology has been engaged in for many years.
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The Museum developed an alr plankton retriever in 1960 built by Lockheed

ircraft Co. and funded by two branches of the National Science Frundation.
After several years of operation in the Antarctic area, the trap was found

to be func:tioning inefficlentlys Results of a wind-tunnel test provided
mor2 information about the trap and ena“led planning of the addition of other
specific collecting devices in order to augment the trap's function to
ccllect quantitative samples of varlous microbiological and mineralogical
specimens at various altitudes. A grant from the National Institutes of
Health and sutpport received from the Office of Naval Research, the U.S5. Navy,
and Pacific Missile Range Facllity, Pt. Mugu, Califorxnia, made possible
modification, installation, and operation of the trap for several years.

Under this grant a aumber of additional modifications were necessary
after sevevel test fli,hts in the Pacific area taken by Mr. Rugene Holzapfel,
who operzted the trap and collected samples of specimens. Also, speclal
davices for collecting material other than arthropods were added, namely,
impantor sampler, filter samplor for National Center for Atmospheric Research
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" (NCAR) enl Uriversity of Hawall (UH) (chemical sanalysis of particles); roto-
rod s-mpier for Kansas State University (KSU) and Unlversity of Texas (UT)
I N (fungl ard algauz studies). Other samplers and collaborators who participated
REP I in th'g progran are listed "m page {3,
Det~1ls cf flights taken by Mr. Holzapfel, air-borne collecting time,
and nuiber of Insects trapped are shoun on pages 5-14.+Flylng time duxing
the entire p2:lod of the grent totaled 1,001 hours, resulting in 103 specimens
of arthropcds summarized below:
CLASS INSZECTA v,
No. of Specimens /?‘ﬁ“":) (:: .
I Order Diptera AT T
i P Family Ch!ronomidae 45 ) !
R Q R " Ephydri dae 4
s " Ceratopogonidae 4
" Sclaridae 3 . o
" Agromyzidae 1 e
n Scatopsidae 1 - 2
Fragments S .
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No. of Specimens
Order Hymenoptera

Family Agaontidae 5

" Pteromald dae 1

" Braconi dae 1

" Eulophl dae 2
Fragments A

10

Order Hemiptera
Subordeyr Homoptera
Family Aphididae
Fragment9
Suborder Heteroptera
Family Lygaeldae
Fragments

I--u -~

Order Thysanoptera
Family Thripidae
" ?

Order Coleoptera
Family Cuculidae
" Staphylinidae

|-

Order Psocoptera
Family ?

Ordar Lenidoptera
Family Nootuidae
" Tineidae 1

Order: Unknoun
Wing fragment
Specimen esgaped 1

CLASS ARACHNIDA
Order Aranectda 3

Total 103

In addition, 12 specimens of insects were found in debris or found alive
in aircraft, cnc of which 13 questionable as to where it was trapped.

Deteritinations of samples (43 to NCAR3 13 to JT; 8 to KSU; 12 co UH; 3 to
Adelphi U.; 9 to North Texas State Ue.; 8 to U. of Washington) other than arthro-
pods, are still in progress and to date results have not been received from
collaborators, v

A combined manuscript reporting all results of the trapping program under
this grant for publication in the journal Pacific Insects published by the Dept.

of Entomology, Bishop Museum, i3 in preparation by Mr. Holzapfel. Reprints will
be furnished to the Air Force Office of Scientific Research.




SUMK:MRY OF AIR PLANKTON RETRIGBVER FLIGUTS TAKEN IN 1966 T)wq& 5
DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME NUMBER OF
LOCAL DATE T'ROM: T0¢ HOURS MINUTES INSECTS
/X Pt. Mugu* Text flights ? ? 0
Totals for the month of OCTOBER: ? ? 0

Flight time used to oheck the installation. All
functioned well so the balance of the time was used
to check the air flow ratese.
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3/X1 Pt. Mugu Kaneohe . 1Y ] 0
8/X1 Kaneohe Operation 2 10 0
11/XI Kaneohe Operation 4 15 0
17/X1 Kaneohe Pt. ¥ugu 10 55 0
29/X1 Pt. Mugu Operation Y 20 0
Totals for the month of NOVEMBER: 33 40 0

Air flow rates continued to be monitored at various
points in the duct during the entire month. During
most of this monitoring the air was also b~ing
screened for insects.

T Y e R R N A Y T R e T o N T L L L

1/XII Ft. Mugu Operation 4 10 0
8/X11 Pt. Mugu Barbers Pt. 10 45 0
9/X 1T Barbers Pt, return ? 15 2 (+Fragment)
(eanine trouble)
11/XI1 Barbers Pt.-Wake Island 9 40 0
13/X1I Wake Island=Guam 6 45 0
17/X11 *  Guanm Operation 11 40 1
19/X11I Guam Wake Island 6 30 1
19/X1I1I Wake Island=Johnston Atoll S 45 0
20/XI1 Johnston Barbers Pt. 3 Lo 0
21/X1I Barbers Pt.~=Operation 10 30 o]
21/X11 Barbers Pt.-Pt. Mugu 10 7 35 0
Totals for the month of DECEMBER 91 15 4
TOTALS FOR 1966 124 55 4
*Key to the abbreviated landing areas listed above:
Pt. Mugu Poist Muzu Pacific Missile Range and Naval Air Station, California

Kaneohe Kanecne Marine Corps Air station, Island of Oahu, Hawaii
Barbvers Pt. Baroe.ss Foint Naval Adir iation, Island of Oahu, Hawaii
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SUMMARY OF AIR PLANKTCN RETRIEVER FLIGHTS TAKEN IN 1967 the b

DEPARTURE FLIGHT AIR<BORNE COLLECTING TIME NUMB®R OF
LOCAL TIME PROM ¢ PO HOURS MINUTES INSECTS
29/T Pt. Mugu Barbers P&, 12 3% L (Fragments)

Totals for the month of JANUARY: 1 (Fragmenta)
Kaneohe Operation
Kaneche Operation
Kaneche Operation

Kaneohe Operation

Kaneohe Operation

Totals for the month of FEBRUARY:

XY YT TTY Y Y Y Y T DXL LT YL Y Y LY PR YT T YT TR L LY Y Y XY Y Y Y TPy

2/111 Kaneohe Operation ? 50 0
L/TIIX Kaneohe Operation i1 20 o}
13/111 Kaneoche Pt. Mugu 12 24 0

28/111 Pt. Mugu Operation % Q0 0

Totals for the month of MARCH: b L5 0

31V Pe. Mugu Operation 6 15 o
L/IV Pt. Mugu Operation 00
5/1V Mugu Operation 20
15/IV t, Mugu Operation 30
16/1V Mugu Operation 25
/Iv Pt. Mugu Operation 20
18/1v Mugu Overation é 10
19/ 1V Mugu Gperation 50

27/ IV Pt. Mugu Operation 20

o M O O O O O o o

27/ 1V Pt. Mugu Operatcion 25

Totals for the month of 45 2

[ gy L LR LY 2 L Y R L L R T L R Dok Rl e Kl ol ol ol o

Operation
Overation
Ovperaviorn

Operation

3
3

L

00
20
15
24

1

1
1
2
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SUMMARY OF AIR PLANKTON RETRIEVER FLIGHTS PTAKEN IN 1967 Pare 7

DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME
LOCAL TIME FROM: TO: VOURS MINUTES
MayCeon't.)

19/V Pt. Mugu

NUMBER OF
INSECTS

Operation 9 10 0

20/V Pt. Mugu Operation 5 20

o]
22/V Mugu Operation b %5 0

a9/v - Pt. Mugu QOperation 9 55 0

Totals £or vhe month of MAY: L7 00 5

&/V 1 Pv. Mugu Operation 9 15 0

Potals for the month of JUNE: 9 15 0

LY epeaey T X XX T X e Y Y Y et LU T X T Y L L TR R 2 LR ALY T TR LY LRI Y LY 228 ]

5/VII
6/VII
8/VI1I
13/V11
15/VIX
20/VIX

Pt. Mugu

Barbers Pt..

Kwajalein
Barbers Pt.
Kwa jalein

Kwajalein

Barbers Pt.
Kwajalein
Barvers Pt.
Kwajalein
Operation

Operation

10

9
11

15
Lo
20
05
10
28

9

0
0
0
0
0

21/V1l Kwa jalein Kaneohe 0?7 3

23/V1I Kaneohe Pt. Mugu 2 58 1

L35 SR TN

Tovals for the month of JULY: 75 c% 12
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14/VIII Operation 6 05 1 (Frapment)

Pt. Mugu

21/VIII Pt. Mugu North Island 15

22/VII1 North Island  Operation 9

25/VIII. North Island Operation 3 03

28/VilT Nortn Island Ptr. Mugu 0 55

Totals for the month of AUGUST: 21 03
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L/IX Barbers Pt. 11 05

5/1X Barbers Pt. Wake Island 9 45

8/1X Wake Island Guam

8/1X Guan Townsville,
Australia
W3/ 1X Townsville Sydney

14/IX Sydney Samoa




SCNSARY OF AIR PLANKDTON RETRIEVER TFLIGHNT3 TAKEN IN 1967

DEPAWTURE
LOCAL INE

FLIGHT
FROM:

AIR=-BORNE COLLECTING TIME

TO:

HOURS LAHUTES

Pare §

NUMBER OF
INSECTS

Sept.(con't,)

25/1X
26/1X

29/1X

Samon
Barbers Pt.
Pt Mugu
Po. Mugu
Pt, Mugu
Barbers Pt

Barovers Pu.

Barbers Pt.
Pt. Mugu
Oporation
Operation
Barbers Pt.
Operation

v, Mugu

11 00
12 a5
b 15
7 25
10 55
5

11

0
0
0
Q
L
0
0

Totuls for the month of SEPTENBER:
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16/X%
3/%

Pt, Mugu

Pr. Mugu

Oporation

Operation

119

> 40

b , 15

iy

Totals for the month of CCTOBER:
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6/X1
§/x1

P, ~ugu
Py, Mugu
Barbers Po.
Sarbers Po.
Pt. Mugu
Pr. Mugu

Pt. Mupu

Operution
Burvers Pe.
Opuratioan

Pue M

9 55
7 kG

-\ 5

3

3(«frogments)
2(+fragmenta)
0
0

Totals for the month ol NOVIM3ER
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3/X1%
b/XIL
&/XII
8/%3%
9/X1I

WS/XIZ

21/X11

Pt Mugu
Barbers Pu.

Awajascin

Barters Pt.
Pi. Mugu
baroers Pu,

wajalein

Barbars ’t.
Awajalein
Uperavion
Barbvers Pt.
Pt. Mugu

barbers Pt.

" Kwajecledin

Operation

58

al 25

2
0
0
0
0
0
0

0
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10

10

15

20

95
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33
20
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13
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55
03
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Stasion,
Jownsvilioe====AiRiT Saoe, Townsviile,

3 SUNMARY OF January a2
5 February 15
March L
3 Apoil 53
! Yay 47
- . sune G
3 > July '
A Auarust 2
Septendar 1.9
3 October v
< Novuaber 56
Deconder 59
] Totals for thoe year 353
oy to tho abbreviated landing cas ii d &dove:
: Pi. Muguse=eumaBointg Mury Pacific Miassi an e
Jarbers Pr,e~---3arbers Point Naval Air Lon,
{aneoho=====va-Kanoohe farine Corps Air atica,
Operatione~we=ainy flizat returninz o saRe
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Sowdalivy
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Marianas

07
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aax of QOahu,
3luud of Oahu, daw¢11
. strin.
Marshall

4, Californis (near San Diego)
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Ao 00— W
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SUMMARY ¥ ATR PLANKTON RETRIEVER FLIGHTS TAKEN 1IN 1968 5-_;/}{ o
DEPARTURE ¥LIGHT ATR-DORNE COLALECTING TIME WHM3ZER OF
LOCAL PIME FROM: TO: HOURS MIHUTES INSECTS
11/1 ~ Pt., Mugu Oporation 10 15 0
19/1 Pt. Mugu Operation 7 s 0
Totals for the month of JANUARY: i7 20 0
W Pe. Muga  Opesation 2 os . o
23/15 Pt. Mugu Operation 2 00 1
25/11 Pt. Mugu Burbers Pt 12 05 2 («fragment)
26/11 Barbors Pt,  Johnaton Atoll 3 55 3
- 26/11 Johuston--0p.=-=-Barbvoers Pe. i 50 0
& 29/11 Barbers Pt. Vandenburg AFB 10 - 1
Totals {or the month of FEBRUARY! 4] 15 7 f;m
VT Vandouberg  Pe. Kege 0 s e T
12/111 Pt. Mugu Kaneoha il 25 0
/111 Johnston Atoll~Kwajolein i3 L9 0 ;é;
17/111 Kwajaloin Operution 2 L5 0 ; F-
17/111 Kwajalein Barbers Pt. 10 e 2
18/111 Barbers Pt, Pt. Mugu 9 55 0 ééf
Totals for the month of MARGN: %G 15 2 '.?f
2/1v TR Mume . bacvers Pr. 1o ws TR -
3/1V Barbers Pu. Kwajalein 9 b1 0
5/1V Kwa jalein Operation 2 35 0
} { 6/IV Kwajelein EnivatoX 2 ey 0
&/1IV Eniwetok Operasion b 30 0
8/1v Eniwetok Kwajalein 2 00 0
. 9/1v Kwa jaiein Eniwetok 2 15 0
9/ IV Eniwetok Cperation 0 45 0
9/1V En.wetok ¥wajalein 2 1y 0
12/iv Kwe jalein-Op.-=-hasrbers Pe. b 20 0
F.‘ 15/1v Barbers Pt. Pt. Mugu 12 50 2
| Totals for tne conth of APRIL: 60 035 A




SUMMARY CPF AIR

PLANKTON REPRIEVER

FLIGHTS TAKEN IN 1968

Pagre .

DEPARTURE FLIGHT AIR-BORNE COLLECTING TIVE NUMBER OF
LOCAL TIME FROM 70 HOURS MIAUTES INSECTS

5/V Pt., Mugu Barbvers Pt. 10 45 0)

6/V Barbers Pt. Kwajalein 10 5% o)

8/v Kwajalein Operation 5 55 o

1L/v Kwajalein Operation 5 25 (o)

15/V Avajalein Operation 4 35 o]

15/V Kwajalein Barbers Pt. 10 45 2 (+frarments)
16/V Barbers Pt. Pt. Mugu 10 20 L (+fragments)
2i/V Pt. Mupu Operation 4 55 0

23/V Pt. Mugu Operation & 15 o)

Totals for the wmonth of MAY: 71 50 6
LI bo. Mugw operstion 7 s o
15/VI Pt. Mugu Operasion 3 25 1 (fragments)
16/VI Pt. Mugu Operation g 55 7 {(+fragments)
20/V1 Pt. Mugu Overation 1o 25 0

Totals for the month of JUNE 22 30 8
1041 Pr. Magw Operation 2 8 o
1i/Vil Pt. Mugu Operation 5 lo]e} 0

23/V1I + Pt. Mugu Barbers P%. 1 Q0 0

25/V11 barvers t. Operation 5 30 0

Téials for the moanth of SULY o 58 o)

aviin Barbers Pe.  dile . s o
2/v1r1 Hilo Barbers Pt. L pR¢ 0

L/VIiT Barbers Pt. Pt. Muzu i1 20 0

12/VIII P, Mugu Zaneone 20 Lo 16

25/ VIIT Kaseohe Operatioa 7 25 0

18/viii Xaneohe Pt. Mugu hRY) 55 0

29/VIT1 Pu. duou Kancone 1L 25 14

28/1I11 feneoha Operation 3 30 0
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SUNMEAKY OF ATR PLANKTON RECRIEVER FLIGHTS TAKEN IN 1968 Page 2
DEPARPURE FLIGHT AIR-BORNE COLLECTING TIME NUMBER G&
LOCAL TIME FROM ¢ TO: HOURS MINUTES INSECTS .
30/VITI Kaneohe Pt. Mugu 12 20 0

Totals for the month of AUGUST: (See previous

page) 75 00 30
19/1X Pt, Mugu North Island 1 05 0
20/1X North Island El Paso Inter- 3 20 o]

nactional
23/1X El Paso Norfolk NAS ? 38 0

23/1X Norfoik NAS  Kenuedy Inter-

national 2 10 1

Tovals or the month of SEPTEMBER: 14 13 1

E Once at the PAR section of Lockheed av the Keannedy International Airport on Long Island
New York, 890 remained for the balance of the year--hence no flight time during the
y ; moaths of October, November and December.

SUMMARY OF TOTALS FOR 1968: January w7 2 0
Fedruary -l 15 ?

Yavcen =5 15 2

rori e 5 A

My 71 50 6

suae 23 50 8

July Z4 53 0

ALSUSS o5 Gl 30

Sentemoer e 1 1

. Jevober co c 0

November [o10] 00 0

Lacensar o] GO ]

M-%als for Lae year 202 23 58
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SUMME O AIR PLANKTON RETRIEVER FLIGHTS TAKEN IN 1969

“Jxﬂ& 13
DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME NUMBZR OF
LOCAL TIME FROM : TO: HOURS MINUTES INSECTS
31/1 Kennedy Inter- Dyess AFY, 8 15 0
national--N,Y.C. Texas
Totals for the month of JANUARY: 8 15 0
1/11 Dyess AFB, Pt. Mugu 5 15 0
Texas
g L/11 Pt. Mugu Barbers Pt. 11 35 1
' 15/11 Barbers Pt.  Pt. Mugu 10 40 0
19/11 Pt. Mugu Operation 2 55 0
Totals for the month of FEBRUARY: 3Q 25 . 1
7/111 Pt. Mugu North Island 1 05 0
3 8/11" North Island Pt. Mugu 0 50 0
Totals for the month of MARCH: 1 55 0

9/1IV and 21/1V: Local flights were made near Pt. Mugu. While the collecting device
. was in operation, the purpose of these flizhts was to accurately measure the air
flow rates. No records were kept of the-time and no insects were collected.

+ 22/IV The air plankton retriever was removed from the aircraft.
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SUMMARY OF TOTALS FOR 1969: January 8 15 ¢}
. Yebruary 30 25 1
March 1 55 0

April--Program terminated

Totals for the year 40 35 1



SUMMARY OF AIR~-BORNE COLLECTING TIME FROM 1966 THROUGH 1$69

1]

Hours Minutes
TOTALS FOR 1966 October ? ?
. November 33 40
December 91 15
. Totals 124 55
TOTALS FOR 1967  January 12 3% 1 (Fragmeants) :
3 February 15 20 0 :
3 March 54 ks 0
3 April 58 4s 2
May 49 00 5
3 June 09 15 (o] a
July 73 03 13 s
- August 21 03 4 E
: 5 September 119 L5 4 z
E 3 October 09 55 1 3
3 November 56 03 8 ;
E 3 December 95 Lo 2 E
2 Totals 553% 07 %0 3
E ETTTTTEE TS s s [ttt Dttt - ~
TOTALS FOR 1968  January 17 20 Q ;
- 3 February 41 15 4 ]
3 March 49 15 2
Apri} 60 05 4
] _ May 71 50 6
¥ June 28 50 8
i ; July 24 58 0
4 Auzust 75 Q0 30
1 September 1% 13 1
. October 00 co 0
3 November 00 00 0
December oG o 0
282 23 38
TOTALS FOR 1969  January c8 15 0
February 30 25 1
March 01 55 o)
April ? ? G
40 55 1
Total for 1G66 124 5 A
Total for 1967 553 07 40
) Total for 1968 282 23 58
Total for 1969 Lo 35 1

Total for entire program: 1001 00 103
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Plankton rapiiie Progranssesesel Janoary 1909
Amendmens to Progreps Report: Novembo.

eVLeQ

the I3

1047 and 1 June 1968

Present Status

Listiop Museum

NCAR

Uod.DVA.
Kunsas State

U. of “Wexas

E - U. ol Yexas

Ue of Hawald
- Duce

Aansag Stabe

Dasers Rea. Inst.

. U. of Hawaii
. Suddenhagen

joool Washington &
imitaoonian

<

" :
»

ielphd U.

Lorga 'Texas State

J. O3 Fioriaa

Fiorida Svata

asects

Inpactor Sumpler

ey g

Filter Sampler

Rovo xrod Sampler

Roto xod Sampler

Anderson Media Samplex

Filter Samnier
{See WCAR above)

Framer Sampilor
Ca Counsar

Na s

Rota rod Samplor
(See TSBA adova)

Filcer Sampier
[ PPN e T \
\Se¢o NOLR aoove)y

Siltex Samplor
{Sea NCAR above)
filter Sampier
360 KCAR abovc)
Suhver Samplax
{8ce NCAR avove)

noto rod Suinglor
(See USDA abew.)

(=)

.

DLV er Sampion
vJee NCAR auovyys

Unddan Seaniew
. “— N
WSoe NCAR avove)

AGLAVY participants ia ©ho program &s o2 L van

Ly s - L P
wons L, 1909

*Tully Ouerational~=Active

*Rehabilitation completed duriag summor
Tully Gperational-~Active

® Sample holder chanred during suamox,
AC power changed to DC in August
Fully Operational-~Activea

Saompler fully Operational

No somples supplicd to USDA during 1968
Sampiexr fully Operational

Dr. Brown on leave in Cermany

No samples supplied after 1 Juiy 1968

Blininated frou Progran
Dr. Brown on leave in Gernany

“Twlly Operatilonalw~-Active

“Tully Operational--~Active
C pover changed to DC in Aumpust

;~

Tully Oparguvional--lnccehive
No seaples suwoplicd o date
“Fully Operationai~-nstive
#Pully Cpewatisnalw=iciive
Sully Oneravicnam~=lracoive

o

Sr. Schlichiiag oa

TN et [ EEL S > . C = AA
Sooocialliy prunafed siibed o be usod
s O T TP - - ~
axgerinensally Lo Laté danuwary 19
L e . N . K

MUY WOl -

Wy

e

[82%
pYe]

N I e .
VIQTE VL ONLn==: O

i

. e

Tully Uoeradionale~native
Now avvacipante-Dn, Collier
NO Saawples supplicea O Gavye
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I'uring the two-and-ahalf year period of this grant from the Air Force Office
of Scientific Research, Mr, Eugene Hoiza>tel made arrangements for the modifi-
cation of the air plankton retriever and its installation on a WV-2 aircraft of the
Paciiic Missile Range Facility, based at Pt, Mugu, California, He operated the
air ; lankton retriever as well as other sampling devices for the purpose of collect-
ing =1l types of air-borne organisms and particles in the Pacific area, The primary
objective of the Museum?'s program was trapping air borne arthropods to further
test she theory of natural air dispersal of arthropods to oceanic islands, Numerous
fligi: s totalling 1, 001 hours of flying time were taken which resulted in trapping
103 petimens of arthropods represented in cight major orders, Determinations
of saumples, other than arthropods, are still in progress by collaborators,
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